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Introduction
Stroke is a prevalent and debilitating condition estimated to affect 152 000 people in the United Kingdom each year [1, 2] . The consequences of stroke are long-term with many survivors reporting unmet needs years following the acute event [3, 4] . Despite the high prevalence and diversity of difficulties reported, services to address longer-term problems are generally fragmented, uncoordinated or completely lacking [5] . Establishing an evidencebased pathway for longer-term care remains an ongoing challenge [6, 7] .
Empowering stroke survivors to take an active role in the management of their condition has been suggested as one way of improving longer-term outcomes [8] . 'Self-management' approaches typically teach skills such as decision making, problem solving or goal setting to enable patients to effectively manage the physical and psychosocial consequences of their condition [9, 10] . Self-management interventions have shown beneficial effects (such as improving quality of life and reducing healthcare utilisation) in a number of long-term conditions including asthma, diabetes and chronic obstructive pulmonary disease [11] [12] [13] .
However, stroke falls behind many other long-term conditions with regards to the development and testing of self-management interventions which are comparatively uncommon [14] . In 2013, a systematic review by Lennon et al. [15] identified nine randomised controlled trials (RCTs) in this area. Encouragingly, six of nine trials found significant results in favour of self-management; however, the wide variation in format and outcomes precluded the use of meta-analysis. In addition, the methodological quality of some of the included trials was questionable; two did not report blinding of the outcome assessor and in six trials loss to follow-up was greater than 20%. The authors were therefore unable to reach firm conclusions about the effectiveness of self-management post-stroke.
Despite the limitations of the existing evidence, self-management has been recommended as an approach which should be offered to all stroke survivors in National Clinical Guidelines for Stroke [16] and in the National Stroke Strategy [17] . However, it is unclear where in the stroke pathway self-management should be offered, by whom and in what format and whether such an approach is appropriate for all stroke survivors. Given the heterogeneity of difficulties faced by stroke survivors, concerns have been raised about the feasibility of providing a one size fits all approach to self-management for this population [14] .
Approximately one third of stroke survivors will experience aphasia [18] resulting in difficulties with language comprehension, speech production and difficulties with reading and writing [19] . Evidence suggests that people with post-stroke aphasia have particularly poor outcome [20] [21] [22] . Stroke survivors with aphasia may benefit from the longer-term support typically offered by self-management approaches. Such approaches may offer an advantage in addressing the psychosocial consequences of stroke lacking in traditional speech and language therapy rehabilitation which is typically deficit focused [23] . However, it is unclear how applicable the evidence is to this population. Stroke survivors with aphasia have previously been excluded from many randomised controlled trials (RCTs) in stroke research [24, 25] . The systematic exclusion of stroke survivors with aphasia from research may stem from the assumption that this population lack the capacity to consent to research procedures, however, the view that all stroke survivors with aphasia lack capacity is outdated [24] . Novel methods have been developed to facilitate the inclusion of stroke survivors with aphasia in research, however, it is unclear whether this has translated to the more frequent inclusion of this population [26] . The systematic exclusion of this sub-group of stroke survivors from research examining the efficacy and acceptability of these approaches is a cause for concern. . This issue is of particular importance given the recent recommendations that selfmanagement is offered to all stroke survivors as a key component of longer-term care [16, 17] .
Due to the rapid growth of research in this field [10] it is now timely to update the Lennon et al. [15] review exploring the effectiveness of self-management interventions post-stroke. The objectives of the review are firstly, to explore the efficacy of self-management for people with stroke in relation to any health outcome (including quality of life, measures of physical disability or measures of mental health) and secondly to explore the inclusion of stroke survivors with aphasia in the trials identified.
Method
A systematic review of post-stroke self-management trials was undertaken. A review protocol was developed but was not registered or published.
Search terms
The development of the search terms was an iterative process which included scoping searches and repeated piloting. A full list of search terms is available in the online supplementary information. Search terms were developed with the help of an information specialist and included a strategy to identify stroke studies developed by the Cochrane Stroke Group. Apart from terms related to stroke, search terms included 'self-management' and synonyms such as 'self-care' and 'self-led'. Other search terms relating to components of self-management e.g. 'goal-setting', 'problem solving' and 'decision making' were also included. The search terms were initially trialled in the Medline database using the Ovid interface.
Eligibility Criteria
Study design: RCTs published in English.
Population: Stroke survivors aged 18+, in any setting (e.g. hospital, home, communitybased) and at any time point post stroke.
Intervention: Interventions defined by the authors of papers as 'self-management' or similar terminology such as 'self care' or the intervention comprised some aspect of planning, goal setting or problem solving to facilitate behaviour change and improve participants' quality of life. Interventions could be compared to any control condition and measure any outcome.
Self-management interventions solely including stroke survivors with aphasia were eligible for inclusion.
Comparator: Any control condition.
Outcomes: Quality of life measures, measures of physical disability or measures of mental health.
Information sources
We searched MEDLINE, EMBASE, PsycINFO, CINAHL, The Cochrane Library and IBSS.
The following grey literature sources were also searched: Index to Theses (UK dissertations and Theses), Proquest (international dissertations and theses) and Web of science conference proceedings. Additionally we searched the reference lists of included studies, relevant reviews [15, 27] 
Study selection and data extraction
Screening for eligible papers involved title and abstract review and then full text review.
Screening was performed independently by the first author and another researcher.
Discrepancies were resolved by consensus with the second and third authors. Once agreement on study selection was reached, data extraction was performed.
Data extraction was performed independently by the first author and another researcher.
Data were extracted using a template and included participant characteristics (sample size, country, setting, age, gender, time post-stroke, % of participants with aphasia ), methods (aim of study, inclusion/exclusion criteria, design of study, unit of allocation), description of the intervention/control, outcome measures and follow-up time points. In order to explore the effectiveness of the self-management interventions, data were extracted for relevant outcomes including means and standard deviations for continuous outcomes and event counts for dichotomous outcomes. We extracted published data only.
Risk of bias
The methodological quality of studies was assessed using the Cochrane Risk of Bias tool [28] . Risk of Bias assessment was performed independently by the first author and another researcher with discrepancies resolved by consensus with a third reviewer. The tool covers six biases which may arise in RCT design. Reviewers are asked to judge if a trial is at 'high', 'low' or 'unclear' risk of bias in these areas. Quality assessment was not used to exclude studies, however, highlighted potential limitations of the research. It was also planned for use in sensitivity analyses; however, insufficient studies were found to conduct such analyses.
Data synthesis
Where self-management interventions were sufficiently similar, data were pooled using the generic inverse variance method in RevMan version 5.3 [29] . Heterogeneity was explored using the I² statistic. As I² values were low (≤33%), fixed effects meta-analyses models were used. We adjusted for cluster designs in the meta-analyses by calculating the 'effective sample size' [30] using guidance from Cochrane [28] . Where statistical meta-analysis was not possible, due to clinical heterogeneity or lack of comparable outcome measures, results
were summarised narratively. In order to address our secondary objective; information from the trials relating to the inclusion of stroke survivors with aphasia was described and synthesised using a narrative approach. Figure 1 shows the PRISMA flow diagram of study selection. Once duplicates had been removed, 2937 references were screened for eligibility. Full text was obtained for 49 articles of which 16 were excluded. Reasons for exclusion included; six studies did not use a randomized design [31] [32] [33] [34] [35] [36] , five studies did not include a self-management intervention [37] [38] [39] [40] [41] , three studies did not include a stroke survivor population [42] [43] [44] and for eight studies we were unable to obtain full text [45, 46] or the work was ongoing and had yet to be published [47] [48] [49] [50] [51] [52] . 27 citations comprising 24 independent samples (studies) were eligible for inclusion in the review .
Results

[FIGURE 1: PRISMA FLOW DIAGRAM]
Study characteristics
The characteristics of included studies are shown in table 1.
[ [72] to 380 [55, 72] ; just under half of trials (11) [58, 59, 63, 67, 72, 75] , three studies chose measures of selfefficacy [53, 54, 74, 79] , one study chose a measure of depression as their primary outcome measure [73] and one study chose to measure proactive coping [77] .
Intervention characteristics
A descriptive summary of the design, theoretical rationale and content of the selfmanagement interventions is provided in the online supplementary information. The most common theoretical rationale for interventions was self-efficacy theory which was cited in nine studies [53, 54, [57] [58] [59] [60] 66, 68, 69, 71, 74] . Other theoretical rationales included control cognitions theory (two studies) [62, 67] , Wagner's chronic care model (two studies) [55, 56] and the psychosocial model (one study) [63] . Eight studies did not state any theoretical rationale for their intervention [64, 65, 70, 73, 75, [77] [78] [79] . The content of the interventions varied; however, they could be broadly arranged into three categories based on their content:
'general self-management', 'occupational self-management' and 'other'.
The majority of studies (14 out of 24) delivered general self-management interventions which focused upon teaching stroke survivors multiple skills such as coping, planning and goalsetting to improve general quality of life [57, [60] [61] [62] [63] [66] [67] [68] [69] [70] [71] 74, 77, 79] . Five of the 24 selfmanagement interventions identified were occupational therapy-based interventions which focused upon stroke survivors regaining the skills to perform activities of daily living [58, 59, 64, 65, 72, 75, 76] . These studies met the criteria for 'self-management' as they used aspects of planning, goal setting or problem solving as part of the intervention. However, they were distinguished from other types of self-management interventions as the focus was upon regaining the physical skills needed for self-care as opposed to the broader quality of life outcomes addressed by more general self-management interventions. In addition, all of the occupational therapy-based interventions were facilitated by occupational therapists or physiotherapists.
Of the 'other' interventions, one study was specifically targeted towards improving memory [53, 54] , one was focused upon problem-solving only [78] and another targeted the prevention of post-stroke depression [73] . Again, these studies met the criteria for 'selfmanagement' as they included aspects of problem-solving, planning and goal-setting.
However, they were distinguished from more general self-management interventions due to their specific focus upon a single aspect of stroke rehabilitation. The final intervention was distinguished from the others as it was part of a wider care strategy which involved enhanced-case management and review plus a self-management component [55, 56, 73] .
Risk of bias
The results of the risk of bias assessment are provided in table 2.
[TABLE 2: RISK OF BIAS]
One out of 24 studies was judged to have low risk of bias across all domains [57] . 14 out of 24 studies scored high risk of bias in at least one domain [56, 58, 59, 61, 62, 66, [68] [69] [70] [71] [72] [73] [74] 76, 79] .
No studies were judged to be at high risk of bias in the random sequence generation domain.
In the blinding of outcome assessment domain, five studies (21%) were at high risk of bias, reporting that the assessor was not blind to the allocation of the participant in the outcome assessment [56, 58, 59, 61, 62, [71] [72] [73] . In the incomplete outcome data domain four studies (17%) were judged to be at high risk of bias [61, 72, 74, 79] . Three of the studies reported substantial losses at follow-up and conducted 'as treated' analysis [61, 72, 79] and the remaining study reported substantial losses in the intervention arm in comparison to the control arm [74] . In the selective outcome reporting domain 18 studies (75%) were at an unclear risk of bias [53] [54] [55] [56] [60] [61] [62] [63] [64] [65] [67] [68] [69] [70] [71] [72] [73] [74] [75] [76] . These studies did not reference a study protocol or trial registration which pre-specified outcome measures, therefore, they were judged to be at unclear risk of bias. Three studies (13%) were at high risk of bias in this domain [58, 59, 66, 79] due to discrepancies between measures planned (in the protocol or publication) and those reported in the results of the publication. In the other bias domain, two studies were judged to be at high risk of bias; one due to potential recruitment bias as a result of the cluster design [76] and one due to baseline imbalances between study arms [69] .
Evidence synthesis
Efficacy of self-management interventions
Due to the heterogeneous nature of the interventions identified, it was considered inappropriate to pool data across the included studies. Interventions were grouped according to their content (general self-management, occupational self-management, other) and metaanalyses conducted where studies had comparable measures of outcome at comparable time-points. Where meta-analysis was not possible, the efficacy of the interventions are synthesised narratively.
Of the 14 general self-management interventions, five reported significant differences in the intervention group compared to control. At three months, Damush et al. [60] reported improvements in the family roles (p≤0.01, effect size=−0.78) and social roles (p≤0.05, effect size=−0.54) sub-scales of the SSQOL measure in the intervention group in comparison to the control and at six months the intervention group reported significantly higher self-efficacy to communicate with their physician compared to the control (p≤0.04, effect size=−0.59).
Harwood et al.'s [66]
'take charge session' significantly improved the physical component score of the SF-36 (p=0.004) and reduced Carer Strain Index scores at 12 months (p=0.03).
Johnston et al. [67] found a workbook intervention significantly improved disability recovery at six months follow-up compared to usual care (p=0.019). At nine months, Kendall et al. [69] reported a significant improvement in the self-care sub-scale of the SSQOL in their selfmanagement intervention in comparison to usual care (p=0.05). Finally, Wolf et al. [79] reported that their improving participation after stroke self-management program (IPASS) significantly increased self-efficacy at 6-9 months follow-up (p=<0.05) Data were pooled for activities of daily living (ADL) measured by the Barthel Index and the NEADL at 3 months and measured by the Barthel Index at 6 months. Standardised mean difference (SMD) is reported at 6 months due to the use of differing versions of the Barthel Index. At 3 months three studies (328 participants) contributed data towards the meta-analysis [63, 68, 71] . The pooled SMD showed no significant benefit of self-management upon ADL at 3 months follow-up (SMD=0.08, 95% CI -0.14 to 0.30, p=0.48, I²=0%). At 6 months two studies (557 participants) contributed data towards the meta-analysis [63, 67] . The pooled SMD showed no significant benefit of self-management upon ADL at 6 months follow-up (SMD=0.12, 95%
CI -0.05 to 0.29, p=0.48, I²=0%).Data were also pooled for stroke specific quality of life measured by the SSQOL and SAQOL. Two studies (61 participants) contributed data towards the meta-analysis [68, 71] . The pooled SMD showed no significant benefit of selfmanagement upon stroke specific quality of life at 3 months follow-up (SMD=0.01, 95% CI -0.76 to 0.78, p=0.98, I²=54%).
Three out of five occupational therapy interventions reported significant differences in a selfmanagement group compared to control group intervention. Polatajko et al.'s [72] intervention group showed significant improvements in a therapist rated Performance Quality
Rating Scale (p=0.02) and in the self-reported performance rated subscale of the Canadian Occupational Performance Measure (p=0.02). Sackley et al. [75] found that participants in care homes who were allocated to the occupational therapy intervention were significantly less likely to have 'poor global outcome' (defined as a deterioration in the Barthel Index or death) compared to those participants in the control care homes at six months follow-up (p=0.03). Finally, Chumbler et al. [58] [73] reported no significant effects of problem solving therapy upon the prevention of post-stroke depression.
In their first trial of a post-discharge model of care Allen et al. [56] found significant effects of the intervention across a range of health profile domains including neuromotor function,
severe complications, quality of life, management of risk and stroke knowledge (effect size 0.53, p=<0.0001) at three months follow-up. However, in the second trial of this model at 6 months follow-up Allen et al. [55] only found significant effects in the management of risk and stroke knowledge domains of the health profile (p<0.0003). Due to the heterogeneity of interventions and lack of comparable outcome measures, it was not possible to conduct meta-analyses with data from the group of 'other' self-management interventions.
Inclusion of stroke survivors with aphasia A review of inclusion and exclusion criteria showed two studies explicitly excluded all participants with aphasia [62, 76] . In 10 studies it was unclear whether stroke survivors with aphasia had been included or excluded [55, 56, 58, 59, 61, [66] [67] [68] 70, 71, 75] . Nine studies reported the partial exclusion of stroke survivors with aphasia [60, 63, 69, [72] [73] [74] [77] [78] [79] . Partial exclusion refers to studies where a proportion of stroke survivors with aphasia were excluded. Where partial exclusions were reported, six studies reported the use of a standardized screening tool [60, 63, 73, [77] [78] [79] , one used the judgement of the treating speech and language therapist [69] , one the judgement of a physician [74] . In the remaining study it was unclear how the exclusion criterion of 'no more than minimal aphasia' was determined [72] . In six out of nine studies, partial exclusions appeared to be related to those with moderate or severe aphasia [78] or severe aphasia [60, 63, 73, 74, 79] ; the inclusion criteria of remaining three studies were less clear about the level of impairment; 'no more than minimal aphasia' [72] , 'Sufficient expressive/receptive English language skills to take part in interviews and the intervention, as determined by the treating speech pathologist' [69] and 'Disturbance in production or comprehension of language (score below 5 on short version of the Aphasia scale of the Dutch Aphasia Foundation)' [77] . One of the studies with partial exclusion criteria reported the number of stroke survivors with aphasia difficulties who did participate [77] . 
Discussion
Summary of main results
The systematic review identified 24 RCTs of self-management in stroke involving 2937
participants. The theoretical rationales, delivery and content of the self-management interventions identified varied widely as did the outcome measures used to determine effectiveness. Just under half of the interventions identified were pilot or feasibility studies.
11 out of 24 of the self-management interventions identified found statistically significant benefits in favour of self-management. Meta-analysis showed no statistically significant benefit of self-management upon global disability or stroke specific quality of life at 3 months follow-up or ADL at 3 or 6 months follow-up. We were unable to perform meta-analysis for any other health outcomes due to a lack of comparable outcome measures at comparable time points. With regards to the secondary objective of this review; only four out of 24 selfmanagement trials identified reported the number of stroke survivors with aphasia included.
Just under half of the trials reported total or partial exclusion of stroke survivors with aphasia in their inclusion/exclusion criteria. In just under half of trials, it was unclear whether stroke survivors with aphasia were included or excluded.
Methodological quality of included studies
The methodological quality of the included studies was mixed. 14 out of 24 of the trials identified were judged to be at high risk of bias in at least one domain. Five studies failed to report adequate blinding of the outcome assessor and were judged to be at high risk of bias in this area [56, 58, 59, 61, 62, [71] [72] [73] . A systematic review conducted by Hróbjartsson et al. [81] suggests that treatment effects may be exaggerated in trials where unblinded outcome assessors are used to assess subjective outcomes. Four studies were judged to be at high risk of attrition bias due to incomplete outcome data [61, 72, 74, 79] . This is problematic as those participants missing from the analysis may vary systematically from those who are included [82] and may make the treatment may appear more favourable [83] . Another methodological weakness apparent in the trials identified was the selective reporting of outcome measures. Three studies were at high risk of bias in this domain [58, 59, 66, 79 ].
Reviews of outcome reporting suggest that treatment effectiveness is likely to be exaggerated by selective outcome reporting as the outcomes chosen to be reported are generally those which reach statistical significance [84, 85] . The results of the studies identified as being at high risk of bias should be interpreted with caution.
Limitations of the review
As a secondary review objective, we chose to focus upon the inclusion of stroke survivors with aphasia. However, we recognise that other groups of stroke survivors may also be underrepresented in trials of self-management, for example, those with cognitive difficulties, care-home dwelling stroke survivors or stroke survivors who do not speak the native language. This is a limitation of the current review.
The current review aimed to be as inclusive as possible of potential self-management interventions however, it may be criticised for being overly inclusive of interventions which did not explicitly identify themselves as 'self-management'. For example, there is significant overlap between some standard features of stroke rehabilitation provided by occupational therapists and components of self-management interventions. For example, goal setting and problem solving is an integral part of occupational therapy [86] , however, it is unclear if such interventions should be included in reviews of self-management as their focus is generally is upon regaining physical independence as opposed to targeting the psychosocial impact of the condition, something which has been suggested as a key component of selfmanagement [9, 14] . Occupational therapy interventions comprised a significant proportion of studies in a recent stroke self-management review by Taylor et al. [10] . On the other hand, a review protocol by Fryer et al. [87] restricted the definition of self-management interventions to those targeting quality of life outcomes only. These contrasting approaches highlight the uncertainties which remain about the definition of self-management in stroke.
Interpretation and implications for future research
For studies included in the current review, limitations with study design, the diversity of the interventions identified and the diversity of the outcome measures used, make it difficult to draw robust conclusions regarding the efficacy of self-management for stroke survivors. The diversity of outcomes measured was particularly problematic and reflects a lack of clarity on the outcomes self-management interventions are expected to target [88] . Uncertainties also remain regarding the optimum format, content and mode of delivery of self-management interventions for stroke survivors [15] . Additional fully powered and high quality trials are needed to address these important questions.
The current review also highlights how, despite being recommended as an approach which should be offered to all stroke survivors [16, 17] , it is probable that stroke survivors with aphasia, particularly those with moderate to severe aphasia are underrepresented in trials of self-management. This may lead to a systematic lack of evidence for the feasibility, acceptability and efficacy of this approach for this sub-group of stroke survivors. The systematic exclusion of this population of stroke survivors is not only discriminatory but may also lead to health inequalities due to a lack of evidence regarding the effectiveness of selfmanagement interventions with this population [24] . A number of well-established strategies have been advocated to promote the inclusion of stroke survivors with aphasia in research, [26, 89, 90] for example, the adaptation of consent procedures and written information.
However, in addition to proactive recruitment strategies, it is likely that the inclusion of stroke survivors with aphasia will require careful consideration and adaptation of self-management approaches as a whole [17] . Future trials of self-management should clearly report the population targeted, including the inclusion or exclusion of stroke survivors with aphasia and rationale for the inclusion or exclusion of this population.
Since the searches for this study were undertaken a Cochrane review of self-management in stroke has been published [91] . The Cochrane review differed in terms of its inclusion criteria, namely excluding self-management interventions which were not multicomponent in nature.
In contrast to the current review, the Cochrane review showed a positive effect of selfmanagement upon quality of life. It is unclear which time points were used to compare studies included in the quality of life meta-analysis in the Cochrane review. In the current review we pooled quality of life data at 3 months follow-up. A benefit of this approach is that data is not compared across varying time points e.g. one month versus 9 month data.
However, taking this approach limited the studies eligible for inclusion in our meta-analysis (the analysis undertaken in the current review compared two studies and the Cochrane review analysis compared six). An additional point for comparison is that the Cochrane quality of life meta-analysis included three studies reporting the physical component score of the SF-12 or SF-36. It is important to note that these subscales made a substantial contribution to the meta-analysis and although broadly related to the construct of quality of life, the meta-analysis may be more heavily weighted towards measuring physical aspects of quality of life.
The findings of the current review also support the findings of the Cochrane review [91] in two key ways. Firstly, that the diversity of self-management interventions and outcome measures are problematic for synthesising the evidence available and secondly, that further research is needed to understand the key features of effective self-management interventions.
Conclusion
The evidence base for self-management in stroke is growing rapidly; an additional 15 trials of self-management have been identified since the Lennon et al. review in 2013 [15] , however, further robust trials are needed. Our findings are in line with previous reviews which have highlighted a lack of understanding of the key features of effective selfmanagement interventions and a need for further research in this area [15, 91] . As selfmanagement has been recommended as a core component of longer-term care for stroke survivors, it is also important that such interventions are accessible to the whole population including stroke survivors withaphasia . Inadequate longer-term care may be offered if the evidence base is not inclusive of the whole stroke survivor population [24] . 
